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Abstract

Trisomy 13 (Patau syndrome) is a rare genetic disorder that frequently involves nervous, orofacial, genitourinary, muscu-
loskeletal, and cardiovascular organ systems. �e syndrome carries a median survival of 7–10 days with less than 10% one-
year survival. We present an autopsy of a 7-month-old male with trisomy 13 (karyotype: 47, XY, +13) who experienced post-
natal complications such as necrotizing enterocolitis requiring bowel resection, refractory seizures, and respiratory failure
necessitating tracheostomy but had otherwise no life-threatening complications in the weeks leading up to his death. On the
day of his death, the patient was presumed to develop an arrhythmia, resulting in sudden cardiac death. Autopsy revealed a
previously unreported coronary anomaly: a stenotic le� coronary artery with high takeo� above the aortic commissure, ac-
companied by tetralogy of Fallot (VSD, overriding aorta, pulmonary stenosis, right ventricular hypertrophy) and patent fora-
men ovale. Pulmonary examination ruled out infection as the immediate cause of death. To our knowledge, this is the �rst
report linking trisomy 13 to coronary ostial abnormalities, which may contribute to sudden cardiac death in this patient.
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Introduction

Trisomy  13,  or  Patau  syndrome,  is  a  rare  genetic
disorder  with  an  estimated  prevalence  of  1–2  cases  per
10,000 pregnancies. �is makes it about as common as tri-
somy  18,  or  Edward  syndrome,  but  much  less  common
than trisomy 21, or Down syndrome [1]. Due to high rates
of  stillbirth  and  elective  termination,  only  0.55  live  births
per 10,000 pregnancies are reported [2]. Among liveborn in-
fants, nearly 50% die within the �rst week of life, and fewer
than 10% survive beyond one year [2].

�e  earliest  documented  descriptions  of  trisomy
13 date to the 16th century, but �omas Bartholin’s 1657 re-
port of a patient with bilateral anophthalmos, facial anoma-
lies,  cle�  lip,  and  polydactyly  is  widely  recognized  as  the
�rst  de�nitive  account  [3].  �e  syndrome’s  genetic  basis
was  not  elucidated  until  1960,  when  Patau  and  colleagues
identi�ed  an  extra  copy  of  chromosome 13  as  the  etiology
of  these  congenital  anomalies  [4].  �eir  seminal  case  mir-
rored  Bartholin’s  �ndings  while  expanding  the  phenotypic
spectrum  to  include  hearing  loss,  cutaneous  defects,
seizures,  developmental delay, and congenital heart disease
[4].

Trisomy  13  is  characterized  by  multisystem  in-
volvement,  with  frequent  anomalies  of  the  nervous,  orofa-
cial, genitourinary, musculoskeletal, and cardiovascular sys-
tems.  Common  manifestations  include  microcephaly,
anophthalmia/microphthalmia,  cle�  lip/palate,  urinary
tract obstruction, polydactyly, and atrial or ventricular sep-
tal  defects  [5].  Congenital  heart  defects  occur  in  approxi-
mately  80%  of  cases,  with  ventricular  septal  defects  (VSD)
seen in about half of the cases and atrial septal defects (AS-
D) seen in about 1/3 of the cases, though more complex le-
sions such as tetralogy of Fallot can be seen less frequently
[5,6]. Notably, cardiac malformations rarely drive early mor-
tality,  which  is  instead  attributed  to  central  apnea,  aspira-
tion, hypoventilation, and upper airway insu�ciency [6,7].
In fact, less than 10% of patients with trisomy 13 have a con-
genital heart defect that would be considered lethal [7].

Prognosis remains poor, with a median survival of
7–10  days  [8].  While  only  50%  of  infants  survive  the  �rst
week, only 6–12% reach one year of age [6,10-12]. �is un-

derscores the critical need for early recognition and tailored
management strategies to address life-threatening complica-
tions.

Case Description

Clinical Course

�e patient was a 7-month-old male with prenatal-
ly  con�rmed  trisomy  13  (karyotype:  47,  XY,  +13,  arr
[13]x3).  Prenatal  ultrasound  revealed  double  outlet  right
ventricle (DORV) with mild-to-moderate pulmonary annu-
lar  hypoplasia,  an enlarged hypoechoic  right  kidney,  and a
dysplastic le� kidney. He was born at 38 weeks and 6 days
gestation  via  induced  vaginal  delivery  to  a  39-year-old
mother  with  an  unremarkable  medical  history,  within  a
non-consanguineous  relationship.

Following  delivery,  the  infant  required  positive
pressure  ventilation  and prolonged neonatal  intensive  care
unit  (NICU) admission due  to  airway narrowing and con-
genital  cardiac anomalies.  At seven weeks of age,  he devel-

oped Escherichia coli sepsis accompanied by pneumatosis in-
testinalis, consistent with necrotizing enterocolitis (NEC).
Abdominal imaging demonstrated ascites suggestive of in-
testinal perforation, prompting emergency laparotomy with
bowel resection and diverting ileostomy. Postoperatively, he
experienced  seizures  managed  with  levetiracetam  and
phenobarbital. Persistent respiratory distress secondary to
laryngomalacia and glossoptosis necessitated tracheostomy
at one month of age with continuing ventilator dependence.

Prenatal echocardiography identi�ed DORV with-
out ductal dependency. Postnatal assessments revealed a to-
tal  mixing  lesion  with  target  oxygen  saturation  (SpO2)  of
75–85%,  though  SpO2  consistently  ranged  in  the  high  80s
to low 90s. Serial echocardiograms demonstrated small-to--
moderate  anterior  pericardial  e�usion,  echogenic  density
on the  atrial  surface  of  the  tricuspid  valve,  large  perimem-
branous ventricular septal defect (VSD) with le�ward septal
bowing,  mild-to-moderate  systolic  dysfunction  of  the  le�
ventricle, and moderate hypertrophy with mild systolic im-
pairment of  the right  ventricle.  Despite  a  history of  hyper-
cyanotic (“tet”) spells, the patient remained hemodynamical-
ly stable.
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At 7 months of age,  he was discovered unrespon-
sive  and  pulseless  at  home  by  his  parents  during  the  early
morning  hours.  Immediate  cardiopulmonary  resuscitation
(CPR) was initiated by the parents. Emergency Medical Ser-
vices  (EMS)  arrived  within  20  minutes,  established  in-
traosseous access, administered epinephrine, and continued
advanced cardiac life support. �e patient was airli�ed to a
tertiary care center within one hour, with ongoing resuscita-
tive e�orts during transport. Despite interventions by EMS,
no return of spontaneous circulation (ROSC) was achieved.
A�er approximately two hours of continuous e�orts, the pa-
tient was pronounced deceased.

Autopsy

A complete  autopsy  was  performed with  �ndings
summarized in Table 1. Examination of the heart revealed a
stenotic le� coronary ostium with an abnormally high take-
o� and aberrant origin above the commissure of the le� and
posterior aortic cusps (Figure 1). �e right coronary ostium
had  normal  con�guration.  Cardiac  examination  also
showed tetralogy of Fallot (VSD overriding of aorta, pulmo-
nary stenosis, and right ventricular hypertrophy) and patent
foramen ovale. �e patient had craniofacial and limb abnor-
malities including mild dysmorphic facial features and poly-
dactyly  (one  extra  digit  on  both  hands  and  le�  foot).  On
genitourinary  examination,  the  patient  had  solitary  kidney
and retracted penis. Central nervous system examination re-
vealed microcephaly. Examination of the respiratory tract re-
vealed no evidence of infection.

Figure 1: (Le�) View of abnormal le� ventricular out�ow tract showing ventricular septal defect (dotted line), normally posi-
tioned right coronary ostium (arrow), and stenotic malpositioned le� coronary ostium (arrowhead). (Right) View of normal
le� ventricular out�ow tract showing normally positioned right coronary ostium (arrow) and normally positioned le� coro-

nary ostium (arrowhead) for comparison.

Discussion

Myocardial sinusoids, the in situ vascular endothe-
lial  network,  and  coronary  buds  on  the  aortic  sinuses  are
the basic components needed for the development of coro-
nary  vasculature.  Abnormal  development  of  any  of  these
components  leads  to  the  development  of  coronary  artery

anomalies. In the �rst weeks of fetal development, sinusoids
are developed from the inner, trabeculated portion of devel-
oping  myocardium.  Initially,  the  metabolic  exchange  be-
tween the  cardiac  cavities  and cardiac  mesenchyme occurs
in  the  sinusoids.  �e  le�  proximal  part  of  bulbus  cordis
gives  rise  to  the  le�  coronary  artery  bud,  while  the  right
proximal  part  gives  rise  to  the  right  coronary  artery  bud
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[13]. In situ vasculature on the epicardial surface in�ltrates
the  myocardium,  with  some  endocardial  contributions  as
well.  A�er  the  separation  of  aorta  and  pulmonary  artery

from  the  bulbus  cordis,  the  in-situ  vasculature  fuses  with
the coronary buds, now ostia, to form the coronary circula-
tion that supplies blood to the myocardium [13] (Figure 2).

Table 1: Summary of �ndings from autopsy.

Figure 2: �e right (R) and le� (L) coronary buds of the aorta merge with in situ coronary vasculature (C) that develops mostly
from the epicardial surface to supply the myocardium (M).

Due to the embryologic origin of coronary ostia, it
is  not  surprising  that  coronary  ostial  abnormalities  are
more  common  in  conotruncal  defects  such  as  tetralogy  of
Fallot  and  transposition  of  the  great  arteries  [13,14].  A�er

simple defects like VSDs and ASDs, conotruncal defects are
the most common of the more complex lesions found in tri-
somy 13 patients [5,6]. �erefore, it would not be unreason-
able to expect  some trisomy 13 patients  to have congenital
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abnormalities of their coronary ostia. �e same would be ex-
pected  in  trisomy  18,  which  can  also  see  conotruncal  de-
fects,  though slightly  less  frequently  than in  trisomy 13  [5,
6].  In  contrast,  a�er  VSDs  and  ASDs,  the  more  common
complex  lesions  found  in  trisomy  21  are  endocardial
cushion type defects, or atrioventricular septal defects [15].

In terms of their anatomy, coronary artery anoma-
lies are classi�ed as anomalies of a) origin and course, b) in-
trinsic  coronary  artery  pathway,  and  c)  termination  [16].
Some of these anomalies are benign, having no hemodynam-
ic implications. However, some of the anomalies can cause
hemodynamic  instability  and  even  sudden  cardiac  death
[16]. Anomalous origin of the coronary arteries from the op-
posite  sinus,  anomalous  le�  coronary  artery  from  the  pul-
monary artery, single coronary artery, intramural coronary
artery,  and  coronary  artery  �stulas  are  the  high-risk  coro-
nary  artery  anomalies  that  can  cause  sudden  death
[13,17,18].  Coronary  ostium  anomalies  include  atresia  of
coronary ostium and valve-like ridge [13]. Furthermore, os-
tia can arise from the commissural level and have higher or
lower positioning than the normal, as in this case

In  our  patient,  the  le�  coronary  ostium  showed
stenosis and high take o�. In addition, it was located above

the commissure between the le� and posterior aortic cusps.
�ese  �ndings  have  been  associated  with  sudden  cardiac
death  in  neonates  [19].  In  a  retrospective  study  done  by
Laux  et.al.,  le�  coronary  ostial  stenosis  and  high  take  o�
with  acute  angle  origin  was  diagnosed  at  autopsy  in  3  in-
fants  who  died  within  minutes  to  days  a�er  birth  [19].  As
the  median survival  rate  for  patients  with  Patau  syndrome
is 7-10 days, these features could have been masked due to
other  complications.  Our  patient  was  7  months  old,  and
other causes such as pneumonia were ruled out as the imme-
diate  cause  of  death.  We  suspect  the  aberrant  coronary
artery �nding along with the multiple cardiac and non-car-
diac  comorbidities  associated  with  Trisomy  13  greatly  in-
creased the risk of sudden cardiac death for this patient. Pa-
tau syndrome is associated with many congenital heart ano-
malies, but to our knowledge, this is the �rst report of an as-
sociation with coronary ostium abnormality. Due to the dif-
�cult nature of detecting such lesions clinically, and the low
rates of hospital autopsy, it is possible that other Trisomy 13
patients with sudden death have had a similar anatomic le-
sion.  Furthermore,  awareness  of  the  possibility  of  a  coro-
nary  ostium  abnormality,  especially  in  the  setting  of  a
conotruncal defect, can help expand the workup of patients
who may have unexplained cardiac ischemia and help direct
management.
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